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(54) AUTOMATIC EXPOSURE CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To make it possible to adaptively change a 
diaphragm control level by obtaining diaphragm correction 
amount according to the luminance distribution within an 
image by quantifying a rear light degree, using the low 
luminance degree part of a screen, regarding the automatic 
exposure correction of a video camera. 

CONSTITUTION: The low luminance average value of a video 
signal to be obtained from an imaging device 3 is determined 
by a low luminance average calculation part 1 1 and the low 
luminance degreee average value is converted into a rear 
light degree in a rear light degree calculation part 12. In a 
target luminance calculation part, the target luminance is 
corrected based on the rear light degree. A diaphragm 
opening degree is controlled in a diaphragm control part 8 so 
that the average luminance of the video signal detected by 
the imaging device 3 may be the corrected target luminance. 
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m^mm:&m^^^&mM2 3 0 <i:Ta5*5fe®L^2 1 o(o 
^L^v^mr ^mc. mimMo:>^i^m&3 2tm2 

50 [0 08 5 ] t^±coc M^i* ^^tbt*^ 



(10) 
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[0 0 8 6] tC6T. ^2 0(d) Ci. :£:GSH^C0S$O 

1 mmo^^^m^ 3 2tm2 mmow-i^m^ s s <Dmt 

^^^Lrc^5o ^2 0(d) CC^-rJ:'5CC, ^i^f)mMtE 10 

m^^^tEmM2 3 0 tr^^^mm2 i oo^mL^v^ 
ib-r^B^cc. mimm<DW-i^w^3 2tm2mm<Dw-^ 

[0 0 8 8 ] i:i±<Dj: ^ ccLr . imm^±T^c^m'r 

[0 08 9 ] CHASES ) WC*^B^Cc4aC:f-^@t(iS7t 

m'm^mi<Dms(Dmi^m^m2 1 ^m^^xm,m-r^o m so 

[0 0 9 0] . ^KD2^/rLr, fi 

com. mmmi^3i)^^mfbrifcmnj:^. aro 
[0 0 9 1 ] mmm'f-3<om'^^^^. ±mmw-^ 

[0 09 2 ] cXcc. mmm^3(Dm^^^^, /^mMw-^^ 
^m^i oxn^mmmircw-i^mr^^nnu. m&i^^^i^ 

[0 09 3 ] S^mtB^2 HtfiStX 

i^^yyi^-<m^f^^x'^mB(>c^^L. mmmm<DM 50 
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w^rj:t'x0mm^c^tkLxmm^<Dt§.^r^niti'r^. 
[0 09 4]— :^r. mmm^3(Dm^t^fb. ^1-112 
mMmmb^ms^2 ex. mii <Dj:^^.c^mm^TS^ 
^^mM2 1 0 t±^mm2 2 0 ttEmm2 3 0 t:&m 
^2 4o^^siiL.. "tri^rKDmimw-^m^^nm-r 

$6CC. :^mi^2 3 0t:^mm2A0<O^i^m^^ 

tbi5b. ^mnm.(r>m.^^^<DWMt±MmM2 2o^^ 

mmtr^^^mm2 1 o^^t:>i±tcmm^m2mmt 

mi mm. m2mm(D^^i^mm<Dtt^i\-n'r^. 
[0 0 9 5 ] mim^me ix{t. mi 'm2mm^m. 
ibnmu2 6xwmufcmmtpi^m(fC. m^cDmrnm 

mm^x^nm-r^. ccx\ •mm{toti(D2mx^ 

[0 0 9 6] 

[mi3] 

pi ^ 1 tiihi,-£mm: ji '0 
Pi > 1 tiihit iasjt ji = 1 

[0 0 9 7] s/c. m2mm^e2x{t. ±mm^m2 

[0 09 8] 

[iai 4] 

P2 1 Uio\iW&>t j2 = 0 

ps > I uih{t mit j2 = i 

[00 9 9] 5 5^, ffliESSLttaJe Sr, fjiBil^:?^^ 
[0100] 

mi 5] 

jL»j2=0 MWt zl - -1 > wr 

jl«j2=l Wt 2l = ur 

[0101] AiAi)^hf^i)^^J;:^^C. ^ 1 ^|j?i|gi50*i)^i) 

[0 I 0 2 ] ^ 1 • m2m}mm.t\M\AU2 erften 
i>mimm. m2mm. ^J;:<>m2¥muxn\}s^^in^ 

^023. S24. ^25. 02 6^ffll.i-C56CCl$0 
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c 0 1 0 3 ] s 2 3 (a), mt^wm^±r'^c^mr^ 

fus 2 tm2mM<ow-i^mm3 3 t±^mm(o^i^mm 

cvimi^(Diimmwi^(Dmmm3 ivmr. m2 3 
CO ccin-rj:^{c. m^t¥f>mm^^Df)^^mm±^T 

[0104] larmm^^cLx. i^-wm^tL^'^c^m-r ^ 10 

[ 0 1 0 5 ] S 2 4 (a). Cb){JM^i*^^^:&^C#ib-r ^ 

m^mm^. S2 4 co u^omom 1 ^^o^i^s^s 
3 2 2 mM(Dw-i^m^ 3 3 <h ±a5p>5cD^i^s?^ s 

vi&wi^<D{imfim^i^(Dmmm3 1 -cR-r. m2 4 

CO tc^Tcfc^cc, *S^i*;0^liiDi:&R3!)>6iliM:^Lic^ 20 

m-rm^c^ mimmo:>w-i^m^3 2tm2mm(D^i^ 

[0 1 0 6 ] ^/c, ^2 5 (a). Cb)5^«r^t*?i^iii®SiC 

2 5 CO ict^(Dm<om 1 |gtSO¥±^®S3 2 ill2M^ 
©^i^)SS3 3 <!:±a5P.J^CD^l^iSS8 1 tT^WMcO 

¥i^®g8 2cD^fl:^^Lrc>^„ cc-c^^(*(D{4g&J 
!B5ft(Ds^5 i vm-r. 02 5(0 ^n^^-rji-^cc. i^t* 
^^na^ffi?:?^ 6^81^2 3 tr^^^mM2 1 otiL ^ 30 
v^mt^m(>c . m 1 mmco^i^mm 3 2tm2 mmo 

mo^i^nm.B 2tijgeL^j:c^cD-c^*ijs-ttrffliEMzi 

[0107] mk^m 2 6 ca). (:hyum^{^tmm:^^c 

^2 6 (c) ts-ecDB^on 1 mm(DW'^m^3 z^m 
2mm<D^^i^mm3 3 t±^mm<Dw-i^m^8 1 trm 
mm(D^i^m&8 2<Dmt^^^LXi.^ho ccv^»<d 
iALmim^o):^^ 1 2 1 vm-r. 02 6 (o tc^-r j: ^ 40 

cc. iB5»?&^tli®^ffi3:»^6^P,JS2 3 0 iTa543^^,i^2 
[0108] t^±CDCi^i6. m2b(Dl^mUtcttt 

xr^r^M^mm. R^mwmmm:^'^c^^L. mm 
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[0 109] mmm^nm^9v{t. w±cD<t^ccur 
mjEmwiti^2 8xmfcmjEMzi^mm(DmmmmcM 

[0 110] U±<Dcfc^^COr, «r¥(*7:)^J:T(C^lt!j-r 

[0111] (mmmi) ^x^cif^^mKommm^'^ 

[ 0 1 1 2 ] ^ 2 7 idi^{tmm^^i)m^< . k^wm 
-rui)^^^^mmitmm^. mzi (b){i02 stc^-r^ 

^CCtSM^iT^^C^^-SlL/c^CD. ^2 7Ca)CD±T 

[ 0 1 1 3 ] ^ 2 7 Qb:>f)^fbm 1 mm<Dw-i^mm^K m 
2mm<D^^mm.J:K}mi.^fc^('C. m^tmmM^ti^ 

[0114] ^^-mkm^t-ccof^m^mm- ^ic^<D 1 m 
mm. ^zj^wmm^Jtr^^m^hmmmmci^iyX 

[0 1 1 5 ] ^2 953:. :*:^H^CCfcCt^@Sj^7^cSfJ©l^ 
[0116] tS^»d^(d:U>Xl . ^0 2^/rLr. ft 

/cfi-^&i. r>y4cc.:t:f:)tfiifi^n, rAfLSJ^cC^^tf^ 

^, CCD^. }i^^^3;^»6f#6nfc(i-^cfcO, i^TO 
[0 1 1 7 ] fi^^^3(Dfi-^;!>^6. :±iliM^±^ 

^\i!imx±mm(DW-y^nm,t>mm^tih. nK^mmu 

[0 118] :^xcc. fi^5^T-3<7)fi-^;i^6, ^h^it^^i^ 
^ttig|5i oriS®^^^5[CC5?fiIb^'h?i^ilK:^ii3i^S 



(12) 
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[0119] g^l[ma52 7V{t. falBbX h^^A^t^^ 

[0 120] ~yj. mmm'fsom'^^^^. mi ^mz 

6o ^6&C. ^^^2 3 0 i:G^i|62 4 0co^i^iSS[^ 
tlllSL. ^±^F^^O^^C^:^CDSii|{i±gi5Mt|?2 2 0^^ 

mmtrm^^mM2 i o^^*5-t^/c^^^ii2Mi?si 

[ 0 1 2 1 ] $ 6(C. /h^J^^i^t^miH5 1 0 vmc^^ 
[0122] 

[SSJ16] 30 
E = ££ (Sij-Vii) 2 

i j 
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[0123] ts^fiiitma52 9 rif ^/hgg^co^i^jSS 
oiEm. ;^o'^^cD)@K^^fcoc>-ca3 1. ms 

2. ^33, ^3 4^ffiOi-C$ ecCi^L'<I^B^-r'5o 

[ 0 1 2 4 ] S3 1 (a). (ib:>um~o:>mm^^i)m^i^^ 

^tRTo 40 
[ 0 1 2 5 ] S3 1 Ca),(b)tifSl— CDi^je^tit^AjrCD 

E<e tii^{t i&m 

E > £ & p ^ 0 fl^bif iMftt 

E > £ & p > 0 ^(Sf iSfr)t 



3 1 (a),(b)CC:^rcl: ^CC, ^0 fii?:?^^^^ <b . S/h^ 

i|?cD^±^Sg^^M/j:^3^ci?)^^. S3 1 ca),(b)k:>rt-r^ 
[ 0 1 2 6 ] S 3 2 (a) , (b)«. S3 1 (a) , Cb)CO^/jNgl 

i®Scfc*Q A#c:rnti 1 , /h$ctn(3:o <!:-r^2fBfb^?f 

-p/c$Sm^ij^Urc>^, S3 2 (a),(b);:>^e>. ^PM^ 

i^mm^L^i.mtLX2mit'r^ctx\ w\~<o^b 

-r^Ct f)^X^ 5 C i i)^fyi)^h. 

[oi2 7]S3 3tc. mm^^i^mh^^^m^mmco 
mm(Dmm.^^^^^-r. ^tc S3 4ca),cb)tc, 

St: 2 fti{ b L/ctss^/^-r „ 

[0128] S3 3 (C^-r J; ^CC. §f^cDi@S^^C0^ 
O;g5^^iira<D^C0^$ <*:05S<-r^cD{3:. S3 4 

[0129] AcCfc. iE*i{b^]®gJ:b. S:^'i^^^fflt.> 

•cs^fb^ ^fiir o r 2 fB^ b i iHi«(7)?>tj^7)^ff e n 

[0130] \^:x±(DM^ • mm^<Dm^tW'i^m&mR 
mmm e f^mjEMmmu 2 s cc ^ n ^ . 
[0131] miEMum^2 8 v\t. mmmE^m'&<D 

x^^mi^^mmux. mimM<D^^mmm^m2mm 

^-r^i^tjc. SI 3{c^-rJ:^CCiS^p^ffliEa^ 

[0132] 
[»1 7] 



z = wr 
z = g » ur 
z = g * ttfr 



[0 1 3 3 ] ttt^<*cD^S!jit§M<iiE. ^S:D^'^ 1 -^2 
^,l|S!»SJ:bl5^2 6r?f6n^^lMi|!{, ^2MiS<^^ 



50 



[ 0 1 3 4 ] S 3 5 Ca). dbMi&Wm^^T'^cmWs'r h 

^, S3 5 <i6-){t^<Dm(om 1 ^,tis<D^feii^S8 3 



(13) 



23 



[0 1 3 5 ] ^ 3 5 Cc)CC^-r J: ^ cc . ^{^fjmm^ 

[01361^35 cd)tc^-r ^ cc . ^mmmm^ 

Oiri^ffl£cfc*3AtC^B$. ^1 ^,^CD¥i^iSS3 2&J^ 10 
[0137] Ji^±CDC i>5^6. W^Wt^^.T^C^m-^ ^ 

[0138] i^xrmm^ci^x. wwm^^^^c^mr ^ 

[ 0 1 3 9 ] S 3 6 (a), (bM^'Wm^:&^(^c^fb'ri> 
Mitmi^^, S3 6 (O^J-^CDBfCDfflMffiQ 2(7:>^Yb 

^. S3 6 {(i^^t'tcDmom 1 «it^jo^i^i9^9 3 tm 20 

[ 0 1 4 0 ] S3 6 (c)CC.Wcfc ^CC. Ii^<*;&^iiiffi:6 

[ 0 1 4 1 ] s 3 6 cd)^^-r cfc ^ cc. 
m^tm^Lmp\^LUi.>a 30 

[0142] ii(±CDC <b7&^6. «^¥^*>^^tc^ibt-^ 

CO I 4 3 ] gmSmttiaJ9-C(i. ia±<D<tO{CL.r 
x.^C<!:CCj:*:i . SiL^S ( U-A^ /ctS^ ^ -Jb 

K) m^c±mmo:>w-i^m^<Dmmm^war^. mm 
[0144] ia±(Djz ur . mm^^tmh < . a 40 

[0145] uio. m \ ^mzm.'i^mmmi 2-ccd 
Ufk(Dim ^mmt ^ m c ^ r ff r mm.m t m mmn 

[0146] (USS^S ) ;Xtc:4c^0^m8 ^^m^m(^r> 
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c 0 1 4 7 ] S3 7 ts. :^mm^ci^^i ^^Wi'^^umm 
[0 148] \mwmtiyi^x\. ^0 2^/ror. }g 

[0149] ^-r. }t^^^3(Dfi^7t>^6, ^iii®^!^ 

Qx\t. mmm^w\^m9i)^hnhn^BmmM.t±m 
[0150] ;^cc, mm.m'f-3<omm)^h. ^hm.m^^ 

t^aasi oriliM^^SS[tc^f(ioS/h«it|cStc^i^SS 

[0151] s^mma52 7-cei. mriabx h^^at^^ 

[0 152] -y^. mmm^3(Dm^^^^. mi -mz 

^mM2 1 0 ^±^mm2 2 0 ttEmM2 3 0 t^mM 
2 4 otc^aib. '^ti^ri(Dmm<DW'mm&^ffW'r 

5o $^^C. :&mm2 3 0 t:^mM2 4 0(DW-i^m^^ 

tmu, ^i^mm,<omi^>y7<Dmmt±^mm2 2o^^ 

mmtr^^^mm2 i 0 ^^t>iifcmm^m2mmt 
mimM. m2mm<Dw-i^m^(Dmp^im'r^. 
[0153] $6fc. mi^m'T-3(Dm^f)^^. ttmt^m 

ffiiESi53 0-CS3 9cDi;^JCtiiM^cj3^^^3 i ij^j?) 

^i^3 2cc5>fijL. -en-encDM^cD^i^ss^ttstT 

q^ff-gtL. S4 0{C^-r<J:'5CC»g^q^BUielgl^ 
[0154] miiSffiiESA^ffli^rBUia^l^SSSp ^ 

(^5[i 8) ^mi^^xw-i^mmmp' ^nwr^. 

[0155] 
[1^1 8 ] 

p ' =P— A 

[0156] «±(Di^^ • mm^<om^tmiE$tifcw- 
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[0157] ffliESmma52 8 (J. iii®±a5;!)^Ta$<fc 0 
[0158] 10 

mi 9] 

P'^ 0 fic,{imm: 2 = g«iir 
P ' > 0 nct>{f ia^fc z = g » vrr 

[0159] liM*r*;&5H^€>< . fioilMTa5;&^Bf C^it 

mytmmcici'r ^immw^miE^xn 6 n ^ cf^^MtistcD 
2mmmmm^2 exm^ti^mimm. m2mm(o 

[01601^42 Ca)ti. iiiMtt'*:?;>^0>^^ < . K^om 20 
STSPJt^^BgC^jtllH*!®®^^, ^/cS4 2 (b)ti. ^4 2 

mi mm. m2mm(DW'^m^. Rc^miEi&<DmimM 

[ 0 1 6 1 ] n 4 2 (b)7:?^e>. miEikom i mm(DW-i^ 
mm^m2mm(ow-i^m&j:K^is.i.^ct^^t:>f)^^^ c<d 

itmm^cn u X b c ^(oxmtz > qts ^tb-t^ 

[0162] ;XCC, i$:^f*<7)e^i(l<t]:tl3aSl^ffliE^rff 30 

s. $6{cmi • m2^^)Sgi;bl5a51 2rf^6n^^ 
IM^. ®2M^CDS^i^l]WScD^<^^^4 3. 04 4 

[ 0 1 6 3 ] ^ 4 3 (a). Cb)ti8^^<*;5^±TCC^tb-r ^ 

f^i 2t±mm^^m^i zt^jEMi A<Dmt^. m 
4 3 cco^jn 1 m.m<oW'mm.m. 1 5tm2 mmo^i^m 
s 7 6 i mmk<Dm I mm<DW-i^m^ 1 1 cd^( l . 

ccr^jr¥t*tD{4gt3:*«^i*cDlliia57 ira 40 
[ 0 1 6 4 ] S4 3 (d)tc^-rci; ^(c. lE^i*;;*^®®* 

¥l^»S7 7 ti^2 ^tSO^*^SS7 6 cfc O^CCfiC^CO 

[ 0 1 6 5 ] 1^4 4 (a). Qi)\t\m^t'^-^-^'^^^n't ^ 
rntrn^^. S4 4(OtJ-?-CO»#<Dtti^Si^<D^i53Sg 
8 2 t^mm-^^n^^ 3 iaiESS 4cr)^fb^. 04 50 
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4 (d){d:m 1 ^^tScD^i^iSS 8 5 il^ 2 ^t^CD^i^J^g 
8 6 iffliEf^om 1 ^^COqf^l^SgS 7(D^{b^.T^Ur 
C^^, CC-CtS:^f*CD(4gi3:^S^{*(DgIlia5 8 ira 

[ 0 1 6 6 ] 04 4 (d)cc^-rcfc w^wtmrni^ 

»^8 7 tJI^2 Mi^(Z>¥l^iSS8 6 J: O^CC^Sc^coriM 

[0 167] gsaissLtaasgris, w±cD.fc^ccur 
»iEs@agBi ^x\%tcMEM2.^^'m.(D^mmmcu 

[0168] yicDji-^jcur. ^^^^tm^<. m 

[0169] (j|M«?t|9 ) JK^c^^mm9 (D^e^UCCO 

c7:)4><7:)r^'S, \x^^<oum^c-o\.^x^'^wmt^. 
[ 0 1 7 0 ] 0 1 4 i,^yamm^^^9fm^^ < . 1^^^ 
tmx.^'^Wdm^^. 0 1 4 cb)cj0 1 5cc^-r<j: ^cc 

liS^JiT3c:6CC5^fqb/c^<7). 0 1 4 (a)<DJiT£& 

[ 0 1 7 1 ] 0 1 4 (b);:>^5^ 1 mym^'^mwi^. m 

2^^CD^i^»gJ:0]^L^/cd!!)CC. j^t^ <b ^ ti >S 
[0172] C(DF«1li(i. 04 5 {A)<T>n^^M<Tm^ 

tj04 5 (a)(7:)iSS^fl[i(Diijj^&j. '^h^.mmfii^m^ 
[0 17 3] ^mmm\itc<DX'}tmm^mm'hfci^ 

(DhCDX^K^. ^^X<Dmm:&^^i)m^ < Biffii^^ 
[0 1 7 4] 04 6(3:. *^H^CC:tet:f^@i(j||:*$ir^^ 

omf^mm'^^atmcn-^^mix^o . m^o^mi'^^n 
[0175] mwwmui^^xi . ISO 2 ^/M.r. m 
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Wmm\M^ 2 6 r\ ^ 4 7 o J: ^ cc^iliffi^T^^J 
*^^2 1 0 LiLU%m.2 2 0 i£Mt|t2 3 0 <h:&li^ 

ttljJL. ^i^i!fg[(7)i^C^:^(7:)p,^i±aJMi|£2 2 0^^ 

^>:!(<tTa5ct3*Mi^2 1 0^^*Dii;^c«itS^^2^fe:Jccb 

^ 1 MiS. ^2 SI^CD^i^SgCD^p 1 ^itgf-r 30 

[0 18 0] ^;^c, Ji^^^3CD(i-^;0^e>, ^3 • ^4 

wmmt%^z ir. S4 scDcfc^ic^iiiia^TSP* 

*M^3 1 Oi±a5g|^3 2 0<h2E^^3 3 0<!::&^i|g 

3 4 o'vc^siL. -en^ncD^JSo^i^iSS^itrnT 

So 5eiC, £M^3 3 0<hfimt^3 4 0cD^±^*?g^ 
tLgJO. ^i^SgCDigC^:&CDSi^<b±a5MiS3 2 0^^ 
*D-t±/c^^^^3SI^iO. S/c. ^i^SScDii5t,^:^CD 
gi^<hTaJ**M^3 1 0^^*:>-t±/c^t|!£*|g4M^<i: 

^3gli^. l^4^^CD¥iaDiSS<0^P 2^itmr 40 

So 

[0181] ^^^ssft^ttisp 1 4 0 n^mtm'^'^hU 

£ <!: J:b$5 5 tX^X^^ ^ L ^ T ft ^ r CC^^ $ n S o 
[0 18 2] 
[S5[20] 

q /i^-lf J" = G 

q >£ ^ r = 1 
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[0183] CCr. *51"i®M^fflC^€>C<hrMrt<f:^ 

i'O^[^CD7t:t^.0:)fe?ae[5Jil^ 3000'-3500Kr 
. ;*:Pl^cC<t-^07fe^!^.(Dfe?ami3 5 0 0 Kt(±-c 

[0184] ^49tC7fea^,CDfeiag;&^3 0 0 0 1 0 
0 0 0 KCC^fb-rS ^<Di>7t^W€:^-ro 

4 9(o&i^j:0 2gg<osc^7iGr^>o. mmmxmA<^ 
o:>'imffyMW^M(mm^cu So ^ 5 o tca^agi^^^ 

[0185] iu±<D^^ii)mmmp 1 tw-i^mmMp2 1 
s, 

[0186] m]EMWmm2 8 rtJ, iii®a4^^^^B^S 
[0 187] iiffl±aJ;!>^Ta5J:0^SC>^^iM 

m^^i.^m^m^T^^mi^^mmu'c. mm± 

CCn^-Tcfc ^ CCjl?g^ p 1 ^ /ctSSSM p 2 ^ISiEfi^tl 
(1^2 1) CCj:OffliESz^mffit-S, 

[0188] 
[S2 1 ] 

P 1 -kfzitp 2^0 /j:^>{f iS)®)fe z - g * ur 
P 1 iAilip 2 > 0 /x^{jr jffift z = g « wr 

[0 189] mmm^mm^9v\it. &.±(d^^(,clx 
[0190] «±cD<fc^icbr. iiiffi4'*;^^?^s< . a 

[0191] (mmm 1 0 ) ^ 5 2 . :$^9^CCi>t:f 5 

[0192] *s^»^{iu>XK ^0 2^/M^r. m 



(16) 
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com, mmm^3f)^(bn^^tcm^<^^ . «to 
[0193] ^T. i^mm^fscom^^^f^. ±mmw^^ 

[0194] ^xcc. mw^m^3(Dm^^^f^. A^mM^^i^ lo 

[0195] m,^nti^U27T{t. HuifitX h^^a^A;!?^ 
[0196] Ji^^T-3<Dft-^:^^>6. 111-^2 20 

^mm2 1 0 t±d^mm2 2 0 t:£Emm2 3 0 t^^mm 

?6CC. :^M^2 3 0<h:a^i^2 4 0cD^feli®e[^ 
tbf^U. ^i^iSeoi^c^:^cD?g^<h±gf5$i^2 2 0^^ 

^^c!:Ta5**M«2 1 0^^to1f/c^^^ll2M^<i: 
^iMt^. m2^i^CD^i^3i^ScO^P l^itm-r 

[0197] tfc. mmm^3<Dmnf)^h, ms • m4 30 

**^^3 1 0 t±^mm3 2 0 t^mms 3 0 

3 4 0 jc^fd u . -en-enop,i^OTi^ss^it&f 

$6^. ^^^3 3 0i;&Sgl^3 4 0CD^l^i^^^ 
ttljJL. ^l^JiSScDec^:^CDM^(b±gP^t^3 2 0^^ 

mmtT^^^mms i o^^t:>^tcmM^m4mMt 

[ 0 1 9 8 ] Mrt • ^5^«m^3 4 res. HUiS^mi^ 40 

[0199] 
[|ft22 ] 

Yall/F ^ r ^^i'i^if ^feS^h-^rt r = 0 

Yall/F > r *fll^=^ r = I 

[0 20 0 ] CCX\ ^HM^i^iSgYalligJf^fiiF 
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[020 1] m.%^-iut:(DmH(Dimt±mjia<Dm.9^ 

[0 20 2] ^c^v. ^mo^ff^^mF t±mmw-i^ 
ss^ Y ai 1 (Dmmr^x^xm^ h , 

[0 20 3] 
[S2 3] 

0 - Yall/F 
[0204] CC7)Ci^6, {^^^^my^m&'thCt 

[0 20 5] WiO^i^lSSMp \t^^mmMp2t 

[0 206] iffiiEsmtB^2 srtj. mM^^^^mn^ 

-^r^cfco. m9Vo:>mmmMp i^. mcmKom^i;. 
mm.^v2^mvit^. 

[0 20 7 ] 5^CC. ^±Mii^T^J;:^m^^^m^m. 

mmm^t^h {^2 1 ) cc^offliEMz^gcair€>o 

[0 20 8] gm^sai^Q-ctJ. fel±cDJ:^ccur 

?iiESmaiSfJ2 8rf#/c^iESz^^S(D@S»gCCtt] 

K) mc^iiiMo¥i^»@[oB^«i^»ai-r'So ^0*1) 

[0 2 0 9 ] wicoct^icur. WM^^tmh<. a 

{^xmm^<Dmmt^m%^mh. 

[0210] {-mmm 1 1 ) ^^x^a^^^m 1 1 (ommm 

2^/M:.r. }tfi^^^3±cc^«L. ^^ft^cc^s^ 

ti^o ^^^intcm^\X, r>:7*4tc<fcOtif!i5n. r 
^^^cmhtih, CCO^. Jgft^^3;i^6f#6i7/cfl^ 
[02 11] fg^^T-3<Dfi^;&^6. ^ilS^i^ 

^ai^7r:^iii®cD^i^ise7:)Wtii$n^. m^m®^ 



(17) 
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[0212] ^xcc. ji^^T3<Dft^^6. n^mmw-i^ 
(DM^oy^^^mrmic^^ur^wih'r^. ^tc mi^ lo 

[0 2 14]-:;?. ti^|g^^3<D(i-^;0>6, 1^1 -^2 

*^^2 1 0 <!:±a5$It^2 2 0 tl^W^Z 3 0 i:^^^ 

^6tC. :fcmigt2 3 0<b;&^1^2 4 0cD^l^^g^ 
hbSSL. ^l^SgCDii5l>:^CD^J^i±a5p.i|t2 2 0^^ 
t:>-ti/c^t^^l^l^^<hL. ^/c. ¥±^imS<^(gC^:^(D 20 
WmtTU^^W^Z 1 0^^*D-tt/cM^^II2M^i 

[0215] ^/c, }t^ST-30ft'^3;^^6. 1^3 • ^4 

^^Mmm\L%m?> i ^4 soct^cc^iiiM^Tgptti 

^M^3 1 0 LkS^W^Z 2 0 <b^M^3 3 0 

3 4 0^C5>S!IO. ^n^tXCDMtSO^l^iSIS^I+gCt- 

?6CC. ^^^3 3 0i;&$ii^3 4 0CD^*^i^K^ 
ht?50, ^i^iS^cD<&t^:^(Z)^^<b±g{5$I^3 2 0^^ 

W^MLT^^^W^?^ 1 0^^f^-t±fc^L^^m4M^<b 

[0216] fei^Sl^tb^S 1 rtS. 7fe?^CD7lc^fe<D3 

R. G. BCC^^-r-^^^ - ^51-*lMa5 1 5r«^J^ 
^n^mmfi^R. G. B;t?>^7tiiiicDR. G, BCDhL^ 

[02 17] CCr. :7^i^.<7)3MfeCOl:b^^ffll^5C<!: 

rsrti^3^^fl^r^5as^i^0>g-r^o 40 

[0218] l^aib/cJ:^CC^rtigncD^?^.-C{i, 

rtcD^fe^Ofe^aStiii^ 3000--3500Kr^O. 
i:^^j:^^51-<D7tiig<Dfe^mi3 5 0 0KJa±r$>^„ 
[ 0 2 1 9 ] a 4 9 tC7t?^CDfeSS7)5 3 0 0 0 K - 1 0 
0 0 0K^C^fbT>Si#C05t*^^^^-ro S/c. ^5 

-To 04 9 ins 4;)^63J^.feCD>^ ^Ui?-^jlL/r§ 
*^ti^7t{J. 04 9coa^^<D^c?)^^r'^)^Ccb3:>st:> 
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'£»(7>r. 3J^fe<Dl:t^7:)^e»^F^i^5^CO*lJ)3lJ:;&^pJtgr^> 
[0 22 0 ] J^±(7>3Fi^S^P 1 i^i^SS^p 2 i 

[0 2 2 1 ] ffiiESg:tBSi52 SrtS. iii®:&4^:^;0^B^5 

r CCct 0 . ^^COBStiiKS^p 1 i|fr;cMrt(DB^^i 
S^Mp 2^3MtR-r^, 

[0 2 2 2] $6^c. iira±^;!>^Ta5J:0B^^L^fci^j|^ 
asp.^^&^tfH 1 ^^M%ic\m 3 ^iSTtJ^iiiSTSP^i*^, 

CC^Tci: ^ icffS^ p 1 ^ /cC JSe^M p 2 ^MiES^it 

mmtm^^ (^2 1 ) ^j:offiiESz^^tu-r^. 
[0 2 2 3] g^j^smtua^grti. i::i±(7)cfc^ccLr 

[0 2 2 4 ] i^iOct-^tCOr. "^^^ifi^^^ . M 

[0 2 2 5] 1 2 ) ;XCC2^^B^^ 1 2 (OmMM 

[ 0 2 2 6 ] 0 5 5 *^0^CC4c5C:t ^ gi!j^7lc*»®^ 

2^/^or, m@j^^3±^^«L. mmm^cc^fe^ 
n^, ^gi^n/cfi^ts. r>y4ccj:otff^i$n, r 
^fiSi^j:i-^tf^fi-^^SlHl?&5^ilO, Bj^^(i#a;^S 

[0 22 7 ] ^-r. m.m.^.'h^(om^tf^h. ±mm-^ 
8ris. @mgSLaa59^^6f#6n^gms<!:^ia 

[0 2 2 8] :XCC. fg^.^^3(7)fi^^6. ^hM^lt^l^ 
[0 22 9] @[^Stma52 7 -C{i. Suiet;^ h i^'^A;)^ 
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[0 2 30]-:^. mmmf3<om^^^fb, mi -mz 
^mm2 1 ot^m^mmz 2 0 t^mmz 3 0 t:emM 

ttmu. ^^mm<DM^^yf<ommt±s^mM2 2o^^ 10 
mmtr^^^mm2 1 o^^t:>-tffcm^^^2^t^<h 

CO 2 3 1] ^/c. }1^^^^3(7)fi-^;^>^6. 1^3 • ^4 

m^m&tmms 1 r-. a4 s o j: ^ cc^hs^tss^i 
^Mfejcs 1 0 t±mmM3 2 0 ti^mM3 3 0 i^&ssfes 

-S, ^6CC. ^88^3 3 0<b:&P.lS3 4 0(D^itji^S:5: 
j:b?jJL. ^i^®e[t^ffiC^:^cD^t^i±a5MtS3 2 0^^ 20 

p.^tT^p*^^^3 1 0 ^^tyitfcmM^mArmmt 
m3mm. m4mm<Dw-i^m&(D^p2^i]:wr 

[0 2 3 2] fetagt9^W35 1 0 1 -etj. ±mm<D'^ 

(R-Y. B- Y) CD¥i^^H-gt, ^56(Dfei^S<b 

[0 23 3] ii(±cD¥i^)SSMp 1 tw-^mmMp 2 t 

[0 2 34] m]EMnmU2 S -C«, 

^S^P 2 ^ii!;^^^o 40 
[0 2 3 5 ] 5 6^. Biffi±a5;!^iTa5J:fp9^^t,^ti^i^ 

SP^i^^^tf^ 1 ^t^^/cti^3 S«;:>5il®Tgf54i^Si 
t^^Stfl^ 2 ^.t^S /cti^ 4 Sit^ J: 0 ^i^)S^^^iiSC:f n 
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Cc^T J: ^ ^ciSet^ p 1 i£ fcUnmM P 2 ^^iES^ft 

7t^^ur<f:f)ieitJIIB?tg^wr<byV>q<biS^7fe • illllTt 
¥mm^f)^h m3 1) CcJ:»9^IES2^gEair^o 
[0 23 6 ] gSSSmai^Qrti. iii±(D.fc^CCOr 

[0 2 3 7 ] i^±<Dcfc^tcur. iira4^*^^0>g^< . a 

[0 2 3 8] tji^. m 1 • |g2M^Sl:b*5a51 2^X 
0'^3 • m4^i|ti!igtbl5ai3 1 T(Dnm.(oi\M^m^ 

[0 2 3 9 ] {mmmi 3) mbi\t. ^mn^c^^i^ 
^mmimm^^(om 1 3(ommmr:^^. ±M^m^m 

[0 240] \^xr^c:i^mMm(ommc-^{.^xmm-^h. 
$-r. w^^mtx^yxi ^ mK^2^ifrLx. u^m^ 

iiieisss^iio. ^m.m^mtimi'^^mf^Hh. ccd 

[0 24 1] l§^^^3 7!>>6(Dm^?&>6. ^ilM^li3t^ 
tilgI57r±lijffi(D¥l^)BSYall?!)5^tti$n^. 

tsia$8t?!j. @^isemuia59;:>^6ff en-^g^ssY 

air i^ilScD^i^i^SYall^tbl^T^o ItmLfc^ 

^occ-r^:^f^cc^«:)gag^i&f^$-ti^ciccj:o, 
o ^ ^tijmm.y mmmt^Y ai r tc ^ j: ^ cc^jtai 

[0 24 2 ] -y^. mmm^3 (Dmniit. ^^mM^i^m 
[0 24 3] xf^c^^^mm 1 4 0 A^^mo:)W-i^m 

N2) (15:2 4) (7)J;^icmffit-^. 

[0 244] 
[&241 
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M2 



V = Ev(i)/CN2-Nlfl) 
i=Kl 

V : {BSK¥i§^a*/trtSSS¥i^ 
vCi) : ^l\:;5*^^5&;tXiS@cO}^u-^vu 
fiS«ffi¥J^<^iaBf :MI=U N2=Ndark 

[0 24 5 ] E^ifbstaiaJi sorts. ^?^t^a^i4 *c^r. mzb) ^mi^^rimitimm^^m, imit 
^mm(Dit^nar^. [ o 2 4 ? ] 

[0 24 6] -r^^jrtD^. miiSiE^ftSigmttiaJl 2CC4S* [3^2 5] 

Vni = K4 * V/ Yall 



Vnl 
V 

Yall 
k4 



[0 24 8] miu^m^s.^nm^ i 3 0 v^t. HuiaiE ^26) ^^c^rmm-r^. 
mitim^^i^m^fcuiEmimmmw-mm^mi.^rm 20 [0249] 

Udark ' = kl ' * (cP - Vnl) 

tzt£L. cl ' - Vnl < 0 a:>mt Udark * = 0 i^TS 
Udark' 
kl 
cl 



[0 2 5 0] gmsmfflgpgrts. myt, mm^m-^ 

(:? b-A^/cwr' K) (rcmmu^±mm 30 
air ^mtBr^o 

[0 2 5 1] ^0 $111^135 8 Vftt. ±mm<D^i^m^Y 

[0 2 5 2 ] WTCC. ^^^mt^^fct^. W±<DJ: 
^Udaric' CD^fbS;!!^, fSaS^J^filV^ffiC^/cil^T^S 

i^SSYall, <g:Sg^J^iiiVtJit(ci^<;^^-5. MO^^ 

iiila^i^fii-cSijorEMfbL/cfii, -fr^t>^. iE^ifbfg 
Sg^i^ffiiS. ^O^(b^c<=fc€.(gag^i53fii©^i6ol; 

[0 2 5 3 ] iicScDSSga55>^ffii^riSliIi*g 50 



[0 2 5 4] a±(Dj:^(^:^mmv{t. ^m^titcm 
[0 2 5 5] m.Ki(D^mcnLx. mm\H<D^mmo:>m 
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[0 2 5 6 ] imi^m \4) 4(Dm^mv{^. * [o 2 5 ? ] t^^cC^d^. mmm 1 scojEmitnm^i 5 
V : m&^i^m^^ 

Vn2 = K5 « (Yall - V) 
Vn2 = K5 ♦ (V - Yall) 

Yall : ^aiB¥i^«K 
kS : y-f > 



[0 2 5 9 ] ji^TfeiiieTta^^mtfiaj 1 3 0 rt^. guisiE ^28) ^m^^xnmr^. 
mitimm.^i^mtfc{tjEmimmm.^^m=^mi^^xm [ 0 2 e 0 ] 

7tgi&. iaifcfeg^^gLtbf -So m^sii^^fe^^^J (S:-)^ [S2 8] 
Udark" - kl" * (Vn2 - cl" ) 

Lx Vn2 - cl" < 0 CD9$(± Udark" 



0 t-r^ 



Udark" 
kl" 
cl" 



[0 2 6 1 ] ^XCC. t^±(D<i:0{curt^6^/ciM7ta^ 

[0 2 6 2 ] mm^(Dm^-f)^mmr^t. mmLtcmm 

mmm<D±.mmA at^mt fcU^til:X±(.C ^j: ^ c <h ^> 

o^ftrss^, ±mmW'mmm.. i&mm^^mf)^'eti 

-en^SST^SAa. A vCD^ (A V -Aa > CC«c??-r 
[0 2 6 3 ] ^ /c, ]iJ)^e(i#?&^l&IOL.>:cc>it^{i. ^ 

[0 2 64] fi£-:.r, ±t^tLxjEMiti&mm.^^m^ 



30 



40 



50 



[0 26 5] mmi'cmmo^im^m^^Mm^m^^iti 

[ 0 2 6 6 ] fi£-:>r . ^mmxicmmm^^m^tcict 
mm&w-^m t ±mm^i^mm. tom^m^^xm mum. 

Lxi>^&^^m(^cMLxm^<Dpti:i.^mmm^^nm^ 
^ctf)^x^, mm(^cMox~MccmjEm:^mm-^^c 

[0 26 7] (mmmi 5) '^xcc. :^mno:>^W}m^m 

[0 2 6 8 ] ^ 1 5<Dmmmx^^fcX'ytfC. ^mmm 
m)^mmuxi.^^^mx. ±mm^i^m^~mmAatc 

¥i^fii(D±#-r -ss A V {tmm Lx\.>rj:i.^iKm^ctt^x 

rj:i.^^m(<ctt^xi&mmw-mm^±mmW'nimm<DttY 

darky Y aMi)^±^ < fj:^. 

[0 26 9] CCV. ±mmW'i^&^^^A a /cCti^t* 

i)mmm¥ii)m(D±nmAv^*)i^^<rj:^j:'>^c. m 

Y dark<b Y n_al 1 <Dtt Y dark/ Y n_al 1 5 J Y da rk/ Y 

[0 2 7 0] ^tc. mm^m^i)mmLrj:i.^m^{t. m 
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[0 2 7 1] ^Eeo-c. mytm^Mm(^cmmf^im(^at. 

[0 27 2 ] CCDHlSSt^-Cti. ^iSH^i^SSYall^ 

[ 0 2 7 3 ] -r^^j:*^^. BaifiiElilti^S^fflaJ 1 2 tC:te 
[0274] 

[1^29] * 

Udark'"= kl" ' * (cr"-Vn3) 

/r/fU cr"-Vii3< 0 comt 
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40 

Vn3 = kfi * V / Yn.all 
Yn_all=k7 » Yall + c4 

vd3 : imimms^^M 

Yall : ^m^^^l^ 
k6,k7 : y-f > 

[0 2 7 5] (182 9) (DJ:'5CC. ^HiS^i^SSYal 

<t. ^1 3<omwm(DYa^^tim^^^mt(omctt 
[0 27 6] mimmyt&^nitim i a o -ctj. friaiE 

^IftffiiSg^i^fii^^i^r (^3 0) CO J: ^ &cil^7i£^^ 

[0 27 7] 
[*X30 ] 



Udark' ' ' 



0 it-^ 



Udark* ' ' : ia^JtK'^ 
kl"' ;y-fy 

[0 27 8 ] fi^-^r, *^H^r'tS, m2 9 ) CCS-^C^ $^^-c. ^in^tliSM^W-^mV darktmm&W'i^mv M 

darki iiSSg^iijfii V n 1 qht^ifelllffi^i^ Y al 1 r iE^lf b 
r-S, i2fr*S^«^tiia52 0 . iilii7feS^«^tti^2 513:-^ 
n-eniE*Sfb(S«@[^l^<itVn_dark. iEMft^^S^i^J 

fiivn_iiqht^A;^cr. mi 3<Dm^W(om^Mm^ 
m^wm^ 1 3 0 tmm^m^m.^u6arK mmyt^^ 

[0 2 8 1] ±-mstbi5a52 3 1 v{t, mmm^3<D 

[0282] 
[St3 1 ] 



[0 27 9 ] (m^mi e) :'Xi>c. m5 8^mi.^x^m 
mo:>ummicmjEmm(Dm I e<Dmmm'^cr>i.>xmM'r 
m%^<Dmsi^mtmcmi&^mMtmomn^^^ix 

TlcCD^iJ^ic J: o T 2 ocog^^ W 0 X ^ c i cc cl: D . 

[0 2 8 0] ®ise[¥±^ma52 4 . ^^s^iti«^ma5 

2\um\ SO^^O^ffi^fflgRl 4O0Cjtc£;f ^95^40 



[0 2 8 3] $ h^imt^^. ^mmi-x.xw-^^ * 

[0 2 8 4] fflIESWma52 8r'U. il^Ttg^U dark. 

Ml® Ttg^u light. mit'W^it<om'&mp^m^'X 

[0 2 8 5 ] 
[»32] 



P ^ 0 
P > 0 



% = Ulight « p 
z - Udark * p 



50 



[0286] gSj^sstmsug r (i. itjidffliEswaiap 
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[0287} 
C&33] 

Yall • = Yinit * (1 + z) 

Yinit : ^mSWmS. 
[0 28 8 ] mmm\^SVi^t. ±ilffi<D^1535iSYal 

1 ^ ±iec7> Y ai r So cfc ^ cc^ 0 ^ n 

[0 2 8 9] W±CD<i: ^^c;$:||teW-CtJ. :^ilfDi^i53)^ 

mmim^^cKi uxh -Ma:> smmm^^m-r ^ c i 
[0 29 0] >u^4o\ ±iBll]te^jr'{i. 20 
g^^StB L/c;:^^, ^ 6 1 (DJ: ^ ccili^^(DIKr^^« 

^oxm^^^. mmycm-^^^^x hmmconmmw 
[0 29 1] $/c. ±nmmm-cf^t. m^mi^^tcmit 

[0 29 2 ] tfc. ±M^mmmxiit. ±rm.i^(omm.m. 

Jg ^ ffi I ^ J m L r 4> J: t ^ 
[0 29 3 ] 

[0 2 9 4] tfc. ^^m(>cj:tii^t. mm±s^^^t^m 

1 ggiSO^i^SS<!:liffi**^^tf^2Mt^(0^±^)^g 

(Dtt^i^nr^m 1 • 1^2 sitsft?eJ:t«^ma5^:^t@T€> 
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«r^So ^6cc. mitai^i^i^<bttrfsm2MtS(^)4^i^ 
;5^^*^j^ijT-5^2Wja5^:M:«-r5cicccfco. 

rjii^^Brnmymm^m^mrnxB . m'S<Dmmx^mi^ 

^^(Dmmmm^cycioxmm'rriiit, ^(ommmhm^tiK 

[0 2 9 5 ] 5 6cc*^B^^c<i:nii, ±mm¥^m^x 

mm. t m-^omm.^^ t <D\mm^t\nr ^ \mt^nu 

m^\'r^ctxw^m'^^m<ctx\ mm^^tm^^^ 
mmm^^i^i^xmmt^mmm^'iy^. k-o. mm 

rh^^mmmmc^\^xmmrjimimY&^'iy')Um'm^ 
mu^m.^^^.x^ . m^ouBx. '^.(omx<D\met^ 

[0 2 9 6] $ h^c^^m^cj;:in\t. mm^^'^^m^ 

mw^m^^xmm^t^miy. mcm.9\'(Dn\'x. ±Mm 
monm^Tum^<Dn^xK>'m< t^^^mv^^m\.>x 
mttm'&t^ctx. mtmmcni^mn&^±r. m 
w^n%mm^'i=f^^nnim\m^km:^m^.x^ . 

:ttf^^ts:iL(omLm^m'^yi:^i.xmmrin\x. ^<omm 

[0 2 9 7] ^ 6tC. :^m.mcj;:n^t. :^tijM^i^fii^ 

my.^xmmnoy^mmm'^fcktmmmmmW'^m^ 
tfc, ^mmc^Lxmrnrnm^-MJ^^ik^^t, 

fie^feCD J: ^ ^fe? 0 tec J: sm^EMoy'^it^^m.r^i}^^ 

m^t£<rj:^<ox. m^m^m^wms^x^mr^m 
xmnmm^^-M^c^t^(Dx\ ^immmtrji'^xi.^tc 

[^2] mm<r>^nm 
[S3] mmm^^^m 
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mi] mB^mm^^mm'r^tc^o:>m 

[mi I] iBSo^tds 10 
mi 2] m^mm^imvmmm^^m^^^^m 
mi 3] mmco±Tmmttf)^^myttMmyt^tkm'r 

mi 4] :^mM(om4(Dmmmo:>Bmm^pmmmo:> 

mi 5] imm^±T(fC^^r ^i^mytmmt^om 

mi 6] :^mM(omb(Dmmm<DBmm^mmmm:(o 
tg^yp y 

mil] mm^±^m^. :^^mm. r^^^mmf^c 20 

mi 8] mwm^^T^c^mr^Mm^mmt^oym 
(Dm 1 mm. m 2 f$M(D^^mm^<D^it(Dis^^Mm 
mi 9] mwm^:£E:^^mm-^^mmmmt^<om(D 
mi mm. m2 mm(Dw-i^n^<Dmt<Dmmm 
[02 0] wwmmm:^^c^^LmmtEmv^i.^^i^ 
f)^mxK}r^>mmmi^t^<Dm<Dmimm. m2mm(o 

^f&ZfU y 30 

[02 2] iiiffi^±a5^,tg£. r^mm(^c^p\ofcm 
[02 3] tmrn^^T^^c^m-r ^mmitmmt'eoym 

(Dm I mm. m2mM. ±d^mm. r^mmco^i^mm. 

(D^it<Dmmm 

[02 4] mwm^&:^'^c^mr ^m^mmt^(Dm(D 
mi mm. m2mm. ±mmm. rd&mm(Dw-i^mm.(D 
mt(Dmmm 

[02 5] WMmmm:^^^c^&Lmm^mv^i^^^» 
f)^ax^r^^mmmt^(Dm(Dmimm. m2mm. 
±d^mM. T^mM(Dw-mmm(Dmt(Dmmm 40 

[02 6] immmm:&(fcm±umm:iE^vm^^''^ 
m^ti^x^r^mm^mmt^(Dm(Dm\mm. m2m, 
m. ±s^mm. rs^mm(ow-^&&(Dmt(DmMm 

[02 7] mm^^f)m^< . K-:>mmTmt>mi^>^m 
±mi^(Dmmm 

[02 8] mm^±^mM. i&:^mM. rm^^mmf^c 
[02 9] ^mM(Dmi (Dmmm(DBm^^mm^mi(D 

IS^ST'n y 

[03 0] mm^^m(on^mM^c^mLtctt<o^mm 50 
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(DiiL^(Dmmm 

[03 1] m~<Dmm^^f}m^^^Mm^i)<m^^^K^^^ 

[03 2] m-(omm^^mM^i.^mm^mm^m^^ 
mfj:^iKmvm.B u tcmm(D^^bmm(D^^^n^^±m 
M^i^se^ L^i.^mtux:2mitu tc^^ 
[03 3] wi^(Dmm.^^ 

[03 4] m^i'T^^m^^^^m^i.^mmimmo)!^ 
mm 

[03 5] is:mm^±Tcc^m'r^mm^mmt^o:>^ 
(Dmmmtmimm. m2mM(D^^i^mm(Dmt(Dmm 
m 

[03 6] imm^^:^^c^m'r^m^mmt^(Dmco 
tmmtmimM. m2mm(DW'mmm(Dmt(Dmmm 

[03 7] :^mM(Dm8(Dm^m(DBmm^mwmm:(D 
mfi^rru y ^0 

[03 8] mm^±mmm. :^^mm. r^^^mm^c 
^mLfcm 

[03 9] mm^^^mMtmmmM(^^mofcm 
[04 0] ^^mm(DW'^mm^±mm^^mmt(om 
atmi ' m2mm(D^i^&^m(DmjEMz:^(D^im 
[04 1 ] mimm(D^^i^mm^m2mm(DW'i^mmt 
(D^p^mjEM^x-mjELfcmmmp' tmiEMn-my 

[04 2 ] mm^^f)m^<. Kmrnrm^^i^^T^mM 
mm(D^^mM. ±mm. mjEm. mim.m. m2mM 
(Dw-i^mm. 

[04 3] imm^±r^c^m-r^mmycmmt^(Dm 
(DmiEMtmimM. m2mM(D^mm^. R^mjEm 
(Dm I mM(Dw^^m&(Dmt(D-^mm 

[04 4] imm^&^(fC^W}-r^m^mmt^(Dm(D 
m^EMtmimm. m2mm(DW'i^m^. iRa^miEm(D 
m I mM(o^i^m^(Dmt(Dmmmmm 

(Dmrnm 

[046] :$imM<Dm 9 (Dmmm(D a W)m^mmmmi(D 
mfS.-:/^ V ^m 

[04 7] ^^iiumM. ^-^mM. T^^^mM^c 
[04 8] mm^h^mM. ^-^mm. T^^^mm^ 

[04 9 ] ^^m.fy^3 000 10000 K(D^m<D 
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